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VARIATION IN THE YIELD OF ROOT, SUGAR AND THE
QUALITY OF SUGAR BEET DEPENDING ON VARIETY
AND SOIL INFESTATION WITH RHIZOMANIA*
ABSTRACT: Sugar beet field trials were planted in 2004 in order to determine sugar
and root yield and the quality of sugar beet varieties depending on varietal tolerance to Rhi-
zomania. The field trials were located at the agricultural station in Kikinda, covering a
highly infested area and at the “Agroinstitut" in Sombor, where no infestation had been re-
ported. At both locations, twenty-one sugar beet varieties were planted. The selected varieti-
es were provided from breeders distributing new selections in Serbia.
At Kikinda, beet root yield was 85.78 t/ha for Concerto variety and 12.00 t/ha for
control variety (intolerant to disease). The obtained difference amounts to 73.78 t/ha or
86.01%. Difference in sugar content within the first-ranked variety Ivona (15.36%) and the
control sample (10.91%) was 4.45% absolute. But, the established difference for crystalline
sugar yield between the first-ranked variety Remos (9.205 t/ha) and the control variety
(0.842 t/ha) amounted to 8.363 t/ha or 90.85%.
At the other location, Sombor, extreme differences within varieties were also obser-
ved but to a lesser extent.
KEY WORDS: processing quality, Rhizomania, sugar beet, variety, yield (% on beet)
INTRODUCTION
The quantity of sugar beet root and sugar yield mostly depends on vari-
ety, climatic and agrotechnical conditions (K o v aåev e t al., 2005). Lately,
significant variation in sugar beet root yield and the percentage of sugar was
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* The paper was presented at the first scientific meeting IV INTERNATIONAL SYMPO-
SIUM ON SUGAR BEET Protection held from 26—28 september 2005 in Novi Sad.observed in our environmental conditions. It is possible to moderate the obser-
ved variations in yields selecting an appropriate variety, recognizing the soil
requirements, applying optimal cultivation techniques, etc.
MATERIAL AND METHODS
In 2004, field trials with sugar beet cultivars tolerant to Rhizomania, used
in mass production were planted at two locations, Kikinda and Sombor. The
trial at Kikinda was organised by the Agricultural Station on experimental fi-
eld “Kinða". The trial at Sombor was carried out on experimental fields of the
Institute of Agriculture.
The scope of the study were 21 sugar beet cultivars:
— Chiara, Leila, Rama (standard reference variety) and Bjanka, selected
from the collection of KWS, Germany,
— Merak, Libero, Esprit, Remos, Stru 2206 and Donna from the collec-
tion of Strube-Dieckmann, Germany, provided by distributor “Atel", Novi Sad,
Serbia,
— Sofarizo, Dorotea and HI 0135 from the collection of Hilleschog,
Sweden, provided by distributor “Agrostar", Novi Sad, Serbia,
— Lion 05 YU and Ivona from the collection of Lion Seeds, England,
provided by distributor “Lion Seeds NS" DOO, Novi Sad, Serbia,
— Opera, Porto and Concerto representing the collection of Delitzsch,
Germany, provided by distributor “Jugošeãer", Belgrade, Serbia,
— Aleksina-R and Alvira from the collection of Aleksinac, Serbia.
As a control sample, one variety intolerant to Rhizomania, selected from
the collection of foreign seed company was also planted. Variety Rama was a
standard reference variety.
The cultivars were planted in a randomised complete block experimental
design with five replicates at each location. The size of experimental plots was
19,60 cm2. Quality tests were determined according to standard methods used
in sugar industry in Serbia.
Sugar beet plants were lifted from the ground in optimal period (at the
beginning of October). Two-way analysis of variance (ANOVA) was used for
the analysis of data. Significance in the variability of means was calculated for
the following parameters: root yield, sugar yield, sugar utilization (% on beet),
coefficient of thick juice, sugar content in molasses (% on beet), potassium,
sodium, and alpha-amino nitrogen content as well as yield of polarized and
crystalline sugar.
It is also important to mention that all the samples of sugar beet cultivars
and hybrids were coded. Decoding of the samples was carried out at the end
of August 2004.
Environmental conditions
In April 2004, average monthly temperatures increased by 0,7°C compa-
ring to the several-year average (11,4°C) (Table 1).
92In May, monthly temperatures were 1,3°C lower than the several-year
average (16,5°C). During the rest of the vegetation period, average monthly
temperatures did not significantly vary from the several-year means except for
October, being 1,8°C higher. Average temperature over the vegetation period
increased by 0,3°C comparing to the several-year average.
Over the 2004 growing season (Nov. 2004—Oct. 2004) average rainfall
(Table 2) was higher than the several-year average and was well timed. In
2004, timely and abundant rainfalls prevailed in Sombor (82,0 mm in each
month or 571,0 mm total). Thus, the most important climatic factors acted fa-
vourably towards sugar beet, resulting in higher yields of root and sugar as
well as good over-all quality of sugar beet during 2004.
RESULTS
a) Rhizomania-infested soil
The average root yield at Kikinda locality (Table 3) was 72.46 tha–1 and
was followed by Chiara 81,49 tha–1, Libero 81,24 tha–1, Sofarizo 80,27 tha–1,
Donna tha–1 and others, while the control variety (susceptible to Rhizomania)
performed rather low root yield (12,00 tha–1). Variety Concerto (85,78 tha–1)
achieved higher root yield by 86,0% or 7,15 times higher than the control
(12,00 tha–1). The results showed the obvious occurrence of Rhizomania and
the possibility for other diseases occurrence in this trial.
The percentage of sugar ranged from 15,36% for Ivona to 10,93% for the
control. The difference in the percentage of sugar between the first-ranked and
the last-ranked variety was 4,45% absolute or 29,0% relative. The difference
was found to be statistically significant.
The variation of other quality parameters within the varieties was even
more marked. For example, the most marked difference in sugar utilization in
% per beet was 5,21% absolute or 42,67% relative between Stru 2206 (12,21%)
and the control (7,00%).
Hybrid Stru 2206 (11,55 mmol/100°C) had 3,52 times lower sodium con-
tent than the control (40,71 mmol/100°C).
Variety Remos was among the highest in crystalline sugar yield (9,205
tha–1) and the control was the lowest (0,842 tha–1). The difference between the-
se varieties in crystalline sugar content was 90,85% or 10,93 times.
b) Soil not infested with Rhizomania
The average sugar beet root yield at Sombor site (Table 4) was very high:
114,40 tha–1. Variety Bjanka showed the record root yield 126,54 tha–1 fol-
lowed by Chiara (122,95 tha–1), Concerto (122,40 tha–1), Alvira (121,14 tha–1)
and others. The lowest root yield was recorded for Hi 0135 (101,82 tha–1). The
most marked difference obtained was between the first-ranked (Bjanka 126,54
tha–1) and the last-ranked (Hi 0135 101,82 tha–1) being 24,72 tha–1 or 19,54%.
93Remos was among the highest in the percentage of sugar (16,46%). Hi
0135 (16,22%), Dorotea (16,17%), Opera (16,13%) and Lion 06 YU (16,05%)
followed. The lowest was for Chiara (15,12%). The most marked difference
was 1,34% absolute or 8,14% relative.
The average percentage of sugar for this trial was high (15,82%). The
cultivars showed good stands for other quality parameters, too. The best pro-
cessing quality was recorded for Remos and Leila because of the highest per-
centage of sugar utilization (89,0%).
Remos had the record crystalline sugar yield (17,458 tha–1), followed by
Bjanka (17,018 tha–1), Lion 06 YU (16,768 tha–1), Esprit (16,690 tha–1), Stru
2206 (tha–1), Alvira (16,633 tha–1), with the lowest yield for Rama (13,676
tha–1). The most marked difference in crystalline sugar yield between the
first-ranked (Remos 17,458 tha–1) and the control (14,771 tha–1) was not so
high and amounted to 2,687 tha–1 or 15,40%.
DISCUSSION
The average root yields were 72,46 tha–1 at Kikinda and 114,40 tha–1 at
Sombor, ranging from 12,00 tha–1 (Kikinda) to 101,82 tha–1 (Sombor). Thus,
high variation in root yields was observed depending on the locality and vari-
ety. Similar results were reported by G l a t t k o w s k i et al. (1994) and
M a r l e n d e r and R o t h e (2005).
The variation in the percentage of sugar, averaged across sires was 1,68%
absolute. The most marked difference among varieties depending on locality
was 4,45% at Kikinda and 1,34% at Sombor. Similar results were published by
R a d i v o j e v i ã et al. (1999), K o v aåev e ta l .( 2003) and H o f m a n n et
al. (2002).
The variation in crystalline sugar yield within varieties was also rather
extreme: 8,363 tha–1 (90,85%) at Kikinda and 3,782 tha–1 (21,665) at Sombor.
These findings are consistent with those reported by B u t t n e r and M a n -
g o l d (1998) and many other researchers.
CONCLUSION
Significant variation in root yield, sugar content and crystalline sugar
content depending on soil infestation with Rhizomania was found.
On soil affected by Rhizomania (at Kikinda site), the variability of qua-
lity parameters was as follows:
— Root yield varied from 12,00 tha–1 to 85,78 tha–1 or 7,15 times or
73,78 tha–1;
— Percentage of sugar on beet varied from 10,93% to 15,36% or 4,45%
absolute or 29,0% relative;
— Crystalline sugar yield varied from 0,842 tha–1 to 9,205 tha–1 or
10,93 times.
94On sound soil (not infested with Rhizomania) at Sombor site, the variabi-
lity of the quality parameters was as follows:
— Root yield varied from 101,82 tha–1 to 126,54 tha–1 or 19,54%;
— Percentage of sugar on beet varied from 15,12% to 16,46% or 1,34%
absolute or 8,14% relative;
— Crystalline sugar yield varied from 13,676 tha–1 to 17,458 tha–1 or
21,66%.
In order to achieve high and stable yields and good processing quality of
sugar beet, the producers should analyse the soil on the presence of Rhizoma-
nia and choose cultivars highly tolerant to it.
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96Table 3. Sugar beet field-trial results at Kikinda in 2004.
No. Variety Root yield
(t/ha)
Sugar
content
(%)
Sugar
utilization
% on beet
Polarized
sugar yield
(t/ha)
Crystalline
sugar yield
(t/ha)
1 Dorotea 77,45 13,89 10,29 10,749 7,953
2 Chiara 81,49 13,17 9,46 10,718 7,691
3 Lion 06 YU 75,41 13,94 10,44 10,518 7,873
4 Donna 78,80 14,66 11,44 11,550 9,014
5 Sofarizo 80,27 14,78 11,47 11,859 9,196
6 Aleksinac-R 74,10 13,69 9,80 10,153 7,271
7 Opera 66,69 13,94 10,39 9,287 6,915
8 Porto 77,51 14,15 10,62 10,971 8,238
9 Esprit 76,88 14,41 11.04 11,079 8,483
10 Remos 77,82 14,93 11,83 11,619 9,205
11 Concerto 85,78 14,11 10,32 12,098 8,843
12 Alvira 77,80 13,12 9,61 10,194 7,464
13 Libero 81,24 14,10 10,60 11,453 8,613
14 Leila 70,69 15,17 12,05 10,727 8,524
15 Merak 76.84 14,48 11,15 11,116 8,555
16 Ivona 58,65 15,36 12,05 9,011 7,066
17 Rama 69,08 14,65 11,26 10,115 7,769
18 Hi 0135 69,94 14,29 11,09 9,982 7,739
19 Strube 2206 74,94 15,19 12,21 11.376 9,143
20 Bjanka 78,22 13,83 10,39 10,808 8,122
21 Control 12,00 10,91 7,00 1,311 0,842
Mean. 72,46 14,13 10,69 10,319 7,834
LSD
0,05 6,97 0,41 0,47 0,971 0,741
0,01 9,24 0,55 0,62 1,288 0,983
Cv (%) 21,55 7,01 11,17 22,06 22,88
97Table 3 continued: Sugar beet field-trial results at Kikinda in 2004.
No Variety Q
Thick juice
Sugar in
molasses
% on beet
KN a -amino N
mmol/°S
1 Dorotea 85,91 3,00 38,19 22,12 33,93
2 Chiara 84,79 3,11 35,95 29,82 36,34
3 Lion 06 YU 86,07 2,90 32,69 24,70 35,74
4 Donna 87,30 2,62 30,68 17,74 36,12
5 Sofarizo 87,48 2,71 31,18 19,46 32,61
6 Aleksinac-R 83,55 3,29 40,58 23,36 46,84
7 Opera 86,24 2,95 32,97 26,35 32,61
8 Porto 86,08 2,93 33,80 22,96 36,27
9 Esprit 86,65 2,77 31,95 20,55 36,54
10 Remos 88,16 2,50 32,69 13,32 32,48
11 Concerto 85,65 3,19 36,18 27,30 32,63
12 Alvira 85,77 2,91 33,73 29,02 32,46
13 Libero 86,47 2,90 33,59 23,76 33,02
14 Leila 88,02 2,52 28,93 16,16 34,41
15 Merak 86,99 2,73 32,59 19,01 35,09
16 Ivona 87,67 2,71 34,78 13,28 33,84
17 Rama 86,50 2,79 34,36 16,77 38,97
18 Hi 0135 87,51 2,60 29,91 20,61 32,55
19 Strube 2206 88,35 2,38 30,58 11,55 35,03
20 Bjanka 86,21 2,84 36,64 19,99 35,52
21 Control. 82,71 3,31 48,59 40,71 27,40
Mean 86,38 2,84 34,31 21,83 34,78
LSD
0,05 0,76 0,14 2,32 3,22 3,33
0,01 1,00 0,18 3,08 4,27 4,42
Cv (%) 1,77 9,43 13,34 31,81 13,31
98Table 4. Sugar beet field-trial results at Sombor in 2004.
No. Variety Root yield
(t/ha)
Sugar
content
(%)
Sugar
utilization
% on beet
Polarized
sugar yield
(t/ha)
Crystalline
sugar yield
(t/ha)
1 Dorotea 117,68 16,17 14,03 19,022 16,498
2 Chiara 122,95 15,12 12,71 18,595 15,632
3 Lion 06 YU 119,95 16,05 13,97 19,254 16,768
4 Donna 110,43 16,02 13,93 17,693 15,383
5 Sofarizo 105,44 15,98 13,82 16,856 14,577
6 Aleksinac-R 111,89 15,20 12,58 17,009 14,087
7 Opera 112,37 16,13 14,11 18,117 15,852
8 Porto 109,57 15,54 13,28 17,032 14,551
9 Esprit 119,56 16,04 13,97 19,168 16,690
10 Remos 118,92 16,46 14,67 19,587 17,458
11 Concerto 122,40 15,74 13,32 19,271 16,316
12 Alvira 121,14 15,76 13,74 19,094 16,633
13 Libero 115,16 15,84 13,96 18,259 16,103
14 Leila 113,16 15,99 14,22 18,086 16,094
15 Merak 107,29 15,91 14,05 17,069 15,076
16 Ivona 111,24 15,70 13,70 17,467 15,238
17 Rama 104,75 15,17 13,06 15,892 13,676
18 Hi 0135 101,82 16,22 14,06 16,515 14,321
19 Strube 2206 119,38 15,85 13,95 18,921 16,659
20 Bjanka 126,54 15,61 13,44 19,757 17,018
21 Control. 110,69 15,41 13,34 17,063 14,771
Mean 114,40 15,81 13,71 18,082 15,686
LSD
0,05 7,32 0,38 0,44 1,256 1,155
0,01 9,70 0,51 0,58 1,666 1,532
Cv (%) 7,42 2,88 4,50 8,07 8,78
99Table 4 continued: Sugar beet field-trial results at Sombor in 2004.
No Variety Q
Thick juice
Sugar in
molasses
% on beet
KN a -amino N
mmol/°S
1 Dorotea 93,07 1,54 23,99 5,31 14,81
2 Chiara 91,67 1,81 29,09 6,88 17,92
3 Lion 06 YU 92,93 1,48 23,75 3,96 17,32
4 Donna 92,73 1,49 24,76 2,96 18,76
5 Sofarizo 92,42 1,56 23,83 4,83 19,99
6 Aleksinac-R 90,11 2,02 32,55 4,45 27,80
7 Opera 93,13 1,42 21,82 4,69 17,17
8 Porto 92,15 1,66 27,54 4,47 18,52
9 Esprit 92,78 1,47 23,61 3,63 18,90
10 Remos 93.96 1,19 20,72 1,72 15,39
11 Concerto 91,84 1,81 28,47 6,02 18,23
12 Alvira 92,89 1,43 21,82 5,28 18,24
13 Libero 93,44 1,28 21,61 3,04 16,84
14 Leila 93,88 1,17 18,82 3,73 15,86
15 Merak 93,40 1,26 20,75 3,02 18,01
16 Ivona 92,67 1,40 22,93 3,05 20,90
17 Rama 92,22 1,51 25,94 3,44 20,63
18 Hi 0135 92,58 1,56 23,31 4,93 19,29
19 Strube 2206 93,18 1,30 22,39 2,01 18,91
20 Bjanka 92,09 1,57 25,52 3,64 21,80
21 Control 92,24 1,47 23,55 4,10 22,26
Mean 92,64 1,49 24,13 4,05 18,93
LSD
0,05 0,56 0,12 1,93 0,98 2,60
0,01 0,74 0,16 2,56 1,30 3,44
Cv (%) 1,13 17,24 16,62 36,14 19,15
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Rezime
U toku 2004. godine izvedena su dva sortna mikroogleda sa sortama šeãer-
ne repe razliåite tolerantnosti na rizomaniju. Mikroogledi su bili posta-
vqeni u Poqoprivrednoj stanici u Kikindi, gde je utvrðen visok stepen zaraze
na rizomaniju i u „Agroinstitutu" u Somboru, gde ona nije bila ustanovqena.
Na oba mikroogleda bile su zasejane iste sorte šeãerne repe, ukupno dvadeset i
jedna, sa razliåitim stepenom tolerantnosti na rizomaniju. Zasejane sorte še-
ãerne repe pripadale su razliåitim selekcionim kompanijama koje su zastu-
pqene kod nas.
Kretawe prinosa korena šeãerne repe na mikoroogledu u Kikindi, izno-
silo je od 85,78 th a –1 kod sorte Concerto do svega 12,00 th a –1 kod kontrole, ne-
101tolerantne na rizomaniju. Ostvarena razlika, u navedenom pokazatequ, iznosila
je 73,78 th a –1, odnosno 86,01%. Utvrðena razlika u sadrÿaju šeãera izmeðu pr-
vorangirane sorte Ivona (15,36%) i kontrole (10,91%) iznosila je 4,45% apso-
lutnih. Meðutim, ustanovqena razlika u prinosu kristalnog šeãera izmeðu pr-
vorangirane sorte Remos (9,205 ha–1) i kontrole (od svega 0,842 th a –1) iznosila
je 8,363 th a , ili 90,85%.
Na drugom lokalitetu, u Somboru, ustanovqene ekstremne razlike izmeðu
ispitivanih sorti bile su znaåajno niÿe, ali takoðe dosta izraÿene.
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